In a double-blind study, the effect of the Trendelenberg position was compared with the supine, in 20 patients following intrathecal injection of 3 ml of 0.5% bupivacaine in 8% glucose. All patients had blocks suitable for abdominal surgery Although the mean spread was greater in those patients tilted head-down, this was not statistically significant. The variation of the spread around the mean was greater m the head-down group, and blocks extended into the cervical region m two patients. There were no differences in motor block, duration or cardiovascular changes between the groups. It is concluded that the Trendelenberg position is not necessary to ensure spread of local anaesthetic solution into the mid-thoracic region for abdominal surgery.
Local anaesthetics for spinal anaesthesia are usually administered as hyperbaric soltltions. One of the benefits claimed for hyperbaric solutions is that their spread can be controlled by posture. Standard texts (Moore, 1965; Lee and Atkinson, 1978) advocate the use of the Trendelenberg position to ensure spread of the hyperbaric local anaesthetic solution into the mid-thoracic region for abdominal surgery. This was thought necessary to ensure flow of the local anaesthetic solution down the lumbar curve into the thoracic concavity. The origin of this manoeuvre stems from work by Barker (1907) , who studied the behaviour of hyperbaric solutions in a glass tube curved to reproduce the shape of the vertebral canal.
Recent work (Wildsmith et al., 1981) , investigating the sitting and lateral positions, has suggested that posture is not as effective as was once thought. For example, sitting the patient upright during and for 2 min after the spinal injection resulted in a block only three to four segments lower than was achieved in the horizontal position. A lateral position maintained for 5 min resulted in a unilateral block, but this had become bilateral within 15 min of turning supine.
The present study was undertaken to determine the effect of a steep Trendelenberg position on the spread of blockade during spinal anaesthesia with 0.5% bupivacaine in 8% dextrose. 
METHODS
Twenty female patients aged 30-69 yr, undergoing major gynaecological surgery for which spinal anaesthesia was thought appropriate, took part in this study. The nature of the study, which had approval from the local ethics committee, was explained and the patient's consent obtained. The 20 patients were allocated randomly to two groups of 10, one group to be tilted 15° head-down for 10 min immediately following injection of the local anaesthetic, the other to remain horizontal.
One hour before operation patients of less than 65 yr were given diamorphine 5mg and atropine 0.6 mg and those older than 65 yr received diamorphine 2.5mg and atropine 0.6mg by i.m.injection. A standard mid-line lumbar puncture was performed using a 25-gauge needle in the L3-4 interspace. All lumbar punctures were performed with the patient in the right lateral position on a horizontal table. Three millilitre of 0.5% bupivacaine in 8% dextrose (sp. gr. 1.026 at 20 °C) was injected, without barbotage, over a period of approximately 15 s. This dose was chosen after considerable experience with hyperbaric bupivacaine in lower abdominal surgery. The needle was withdrawn, the patient immediately turned supine and the table adjusted to a 15° head-down tilt or left in the horizontal according to the randomized list. Ten minutes later all patients were positioned supine and horizontal.
The cephalad spread of analgesia (loss of appreciation of pin-prick) and anaesthesia (inability to appreciate touch), and motor block in the legs were assessed at 12, 15, 20, 25 and 30 min by an investigator who had no knowledge of the position of the patients in the first 10 min following spinal injec-tion. Motor block in the legs was graded on a 0-3 scale, 0 being no block, 1 = inability to raise the extended leg, 2 = inability to flex the knee and 3 = inability to flex the ankle. Arterial pressure and heart rate were measured every 2 min with a Dinamap 845 monitor (Applied Medical Research).
Thirty minutes after the spinal injection, seven patients undergoing lower abdominal surgery were anaesthetized with thiopentone followed by nitrous oxide in oxygen and 0.5% halothane, and the remaining 13 patients for vaginal surgery were deeply sedated with 0.8% chlormethiazole by continuous i.v. infusion. During surgery, any requirement for further analgesia or muscle relaxation was provided by increasing the concentration of halothane or the use of gallamine 40 mg and their use was noted.
Following recovery of consciousness, analgesia, anaesthesia and motor block were assessed every 15 min until regression of analgesia to L5, or full restoration of motor power. Duration of sensory block was assessed as the last time analgesia could be detected at the T12 and L5 dermatomes. It was possible to assess 16 patients (eight in each group) before the block had regressed to T12, and 18 patients (nine in each group) before regression to L5. In the two remaining patients operating time was greater than 4 h and there was no sensory deficit on recovery of consciousness. Similarly, recovery from motor block could only be assessed in 18 patients.
The results were analysed using Student's t test, P<0.05 being taken to indicate a significant difference.
RESULTS
There were no statistical differences in mean age, weight and height between the two groups (table I). In the head-down group, six patients underwent vaginal surgery and four had lower abdominal operations, compared with seven and three respectively in the horizontal group.
Sensory spread (tigs 1 and 2).The mean spread of analgesia was greater in the head-down group al- had spread into the cervical segments (C4 and C8). Anaesthesia was also higher in the head-down group, although again this difference was not statistically significant. Analgesia to pin-prick was generally three to four spinal segments higher than anaesthesia.
Motor block. This was complete (grade 3) in eight patients in the horizontal group and nine in the head-down group. There was no difference in speed of onset. II) . Arterial systolic pressure decreased by a mean of approximately 30mmHg in both groups over the first 30 min following spinal injection. There was no significant difference between the groups. The lowest systolic pressure recorded was 77mmHg. There was no correlation between spread of the block and decrease in arterial pressure. Mean heart rates decreased by approximately 10 beat min" 1 , but individual percentage changes ranged from -45% to +45%. The slowest recorded heart rate during the first 30 min following spinal injection was 59 beat min" 1 .
Cardiovascular changes (table
Supplementary anaesthesia. Six of the seven patients undergoing abdominal surgery required, approximately 1.5-2h after spinal injection, an increase of halothane to 1% and a small dose of gallamine to ensure satisfactory operating conditions. Duration (table III) . There were no significant differences between the groups. Duration of analgesia in the T12 dermatome was approximately 2.5 h, and in the L5 dermatome approximately 3 -3.5 h. Motor power in the legs returned to normal after approximately 2.5-3 h. There was no prolongation of motor block after return of normal sensation in any patient.
Complications. Three patients in the head-down group complained of nausea during the first 30 min after spinal injection which responded to i.v. fluids. The patient with spread of analgesia to C4 was given ephedrine prophylactically. Before induction of general anaesthesia, she had no trouble maintaining spontaneous breathing, but ventilation was assisted for approximately 10 min following an i.v. induction dose of thiopentone. No patient experienced postspinal headache.
DISCUSSION
Although the use of the Trendelenberg position increased the mean spread of analgesia, this was only of the order of one to two spinal segments, and was attributable to the fact that two patients had blocks extending into the cervical region. The other eight patients who were tilted had blocks comparable in height to the 10 who remained horizontal. We feel, therefore, that the use of the Trendelenberg position does not guarantee a higher spread of anaesthesia in an individual patient, but can occasionally cause unduly high spread.
A 15° head-down tilt does not sound excessive, but was in fact the maximum that our tilting trolley would allow. Any further degree of Trendelenberg would undoubtedly have been most uncomfortable for the conscious patient. In a previous study (Wildsmith et al., 1981) it was seen that the sitting position (90° head-up) only reduced the height of block by three to four spinal segments and the results of the present study are therefore not unexpected.
Bupivacaine 0.5% in 8% glucose was chosen for this study as we were interested in its potential as a new agent for spinal anaesthesia. We were able to confirm that this hyperbaric solution produces a satisfactory block for abdominal surgery, which is not always the case with the isobaric solution (Chambers, Edstrom and Scott, 1981) . Although six of the seven patients undergoing abdominal operations required supplementary anaesthesia before the end of surgery, it must be remembered that we were allowing 30min to assess the spinal block before surgery, which could have started much earlier in these patients. Hyperbaric bupivacaine, although achieving a high level of spread, is inclined to wear off quite rapidly compared with the isobaric solutions. A shorter duration is only to be expected with a wide spread, as less anaesthetic will be available for each nerve blocked. The average duration of the block before regression to T10 was 133 ± 5.9 min in those patients in whom it could be measured. This fits with the clinical observation that supplementation was required 90-120 min after the spinal injection. Se estudio en veinte paciente, en un estudio de doble anonimato, el efecto de la poiicion de Trendelenberg, a raiz de una inyeccion intratecal de 3 ml de 0,5% de bupivacaina en glucosa al 8%. Todos los pacientes sufneron bloqueos adecuados para la intervencial abdominal. Aunque la dispersion media fue superior en aquellos pacientes inclinados con la cabeza hacia abaio, esto no hie estadfsticamente significative. La variaci6n de la dispersion alrededor de la media fue superior en el grupo de cabeza a bajo, extendiendose bloqueos en la region cervical de dos de los pacientes. No hubo diferencias en el bloqueo motriz m en la duration, ni tampoco cam bio cardiovasculares entre los diversos grupos. Se concliryc que la position de Trendelenberg no es necesaria para asegurar la dispersion de la solucion anestesica local en la region torictica media para fines de intervencion quinirjica abdominal.
